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24-12-19/24 
, Compressed hydrocarbon gases 4s solvents of oil and oil residues. 
Part II. _ 3 
adi As ethylene at 105°C, The ability of these gases to Lo 
‘ - dissolve petroleum products increases in the following 
sequence: ethylene, propane,. propylene, mixture of S 
propane with propylene; only products with a higher — : 
quantity of paraffin-naphthene hydrocarbons are dissolved 
more easily by propane than by propylene. ; 
There are 3 figures, 5 tables and 1 Slavic reference, 


‘SUBMITTED: May 3, 1957. 
- AVAILABLE: Library of Congress. 
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~JEUZB, .P.; SHEREMETA, 3.K a 
" Adeorption method for ‘the purification of raw oxacerites using 
_ compressed gases for the extraction. Trudy Inst.nofti 13 59. 
eae os (MIRA 13:12) 


(Oxocerite) (Gases, Comprossed) 
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nz, P., YUSHKEVICH, o.5. 


Solubility of petroleum and ite heavy fractions in compressed. : 
gases. Trudy Inst.nefti 132252-274 159. (MIRA 13112) | 
aDatrolem products) _ (Gases, Somreenes) 2 
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. Method of the ‘extraction of raw oxocerite from caogerite ores: sty 
meana of compressed gases. Trudy Anataneftd 138275279 159... 
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Safronova, T.P. and Zhuze, T.P. . — 6542-7/12 


An Investigation of the Solubility of Gases in Crude 
‘Petroleum Bis at Increased Pressures and Temperatures. . 
(Izuchentye rastvorimosti gazov v neftyalch. pri. ae 
povyshennykh davleniyakh i temperaturakh). 


Khimiya'i Tekhnologiya Topliv 4 Masel, 1958, Wea 
pp. 41 ~ 46.. (USSR Ry. 


The. solubility of gases in petroleum is influenced by: 
the pressure, temperature and propertiés of the: gas, . | 
oa the nature of crude petroleum oils. The: “atte! 
a pea (methane, propane, ethylene, CO, and nitrogen 
omashkinsk and Tuymazinsk: eto. sides at pe Sages 
ea - 350 atms. and.temperatures of 20, 50, and 100°C 
was Paihia ec and the apparatus for this Ag shown ore 
in Fig.l. Methane and propane. were selected as they 
are -the components of natural gas, and.also to define. | 
the inter-relationship between the solubility of a gas 
and its molecular weight. Nitrogen and COs are also. 
components in natural gas; ethylene is not contained 
in natural gas, but was tested to clarify the solu- 
bility of unsaturated hydrocarbons. Pure ethylene, 
which sontained no impurities, was used. Table 1 gives . 
the properties of the different fypes: of crudes which, 
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ee ie 65-2-7/12 
An Investigation of the Solubilit G. u 
at Increased Pressures and Papeete a a Bek fade | 
_ Were tested. Figs: 2-5 show results obtained, in. 
| at s ] re] ned, in . 
om of graphs. The quantity of nitrogen dissolved 
: e orude petroleum o1ls increases when the pressure — 
8 increased, and at the same time the coefficient of 
Solubility of nitrogen decreases. An inerease in the 
temperature gives higher solubility of nitrogen. . The 
Solubility of methane in crude petroleum oils 18 con. 


Coefficients of nitrogen, methane, and 
ne : other gases: 
100°C. Propane shows better solubility than soraae 


high as that of propane. At 
! . Tessures between 50 - 100 
atms. thé solubility of pro an 4 
Card 2/3 pressure; at 50 atms (2006) ang 100 atms (50 and 10008) 
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65-2.7/12 
An Sieaaiteataes of the Solubility. of Goss. in Crude. ce ere lean Oils 
at Increased Pressures aud- ‘Temperatures. 


the form of 1sotherms changes. 00, 4 tis very soluble in - 
crude petroleun oils; it is more. -80luble than methane, 

but not so seiuble as ethylene and Propane. In all és 
cases the solubility coefficients for the various types 
of crude. petroleum oils are given. There are 2: Tables 

and 5 Figures, 12 References: 8 Russian and 4 English. 


ASSOCIATION: :Petroleum Institute AS USSR. (Institut nefti AN 88h). 
AVAILABLE: Library of Congress, 
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‘Solubility of petroleum and Hetralens residne ins oe 
carbon gages. Inv, AK SSSH. Otd, tel, nauk no,11; marie EE 
(Patroleum research) (Hydrocarbons) eo ua) 
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- ZHUZS,- F.P.s ‘YUSHRVICH, @.. (Hoskva). 

. Conpreseod hydrocarbon. gases. -aned for. dtesolving petroleum and; 
petroleum realdues, Part 2. Inv. AN SSSR, Ord. tekh, nauk 10,124 
83-86 D '57, re sted); 
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SOV/24~58~11-33/42 


AUTHORS : Gan 7. P, and Yushkevich, G. x 
Moscow) 


TITLE: Extraction of Ozokerite from Ozokerite ‘Ores ‘by Means : of 
Compressed Gases (Ekstraktsiya ozokerita dy gma veniens 
rud szhatymi gazami ) 


- PERIODICAL: Izvestiya Akademii Nauk SSSR, Otdeleniye Gekhmicheskcikh co 
A, Nauk, 1958, Nr 11, pp 123- 125 (USSR) 


ABSTRACT: The here described method, developed at the o4l tastitute, 
Ac.Sce. USSR, is based on she ability of a number of .. e 
hydrocarbon gases to dissolve satisfactorily hydrocarbons 
if these gases are compressed to some pressure at a. : 
temperature exceeding their critical temperature, It is 
also known that the dissolving ability of gas increases. at 
a constant temperature with increasing pressure; — at. : 
higher pressures the gases begin to dissolve not only 
hydrocarbons but also asphalt-resin compounds, The test— 
rig on which the extraction experiments were carried out 
consisted of a column, a separator, a'receiver and a 

poMprGeber The column consisted of a 1500 mm long, 
45 mn inner dia. tube scheduled to withstand 150 atm. 
Card1/4 The column was fitted with external electric heating and 
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SOV/24-58-11-33/42__ 
Extraction of Ozokerite from Ozokerite Ores by meas of — 
pCOMpESeees Gases 


inside at the temperature was ‘measured by means of a ee 
3-point thermocouple and the pressure ‘by means of a pressure 
gauge. The column was joined by means of:a throttling 
valve with a separator, a 0.5: litre vessel, rated for a: 
pressure of 70 atm and fitted with external electric. 

- heating. The separator was joined by means of a valve to - 
the receiver. The operation was as follows: at the bottom 
of the column a few layers of the substance was placed to 
serve as a filter and ore was loaded into the column, | ‘6 
Following that, the column was heated to 100°C, then gas was 
passed through’ it which was preliminarily compressed to the 
selected extraction pressure. After ‘passing through the ~ 
ore, the gas dissolved the hydrocarbons contained in the ore - 
and passing through the filter, which retained the ore dust, 
it flowed through a throttling’ valve into the separator. 
where the pressure was reduced to. 40-50 atm, The tempera- 
ture in the separator Was paintained ‘at the same level as 
in the column, i.e, at 100°C, Since at these pressures the 
gas no longer’ acts as a solving agent, the products | 
digsolvad in it eee out (i.e, ozdkerite raw material), 
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SOV/24=-58-11--33/42 
Extraction of Ozokerite from Ozokerite Ores Rees of 
Compressed Gases 


_ ° the regenerated gas is drawn off by the | compressor, ‘end 
is additionally compressed to the initial pressure and 
is then again directed into the column for further ore 
extraction. Thus, the extraction process was effected 
with a continuous circulation of the gaseous | solvent. 
On . accumulation of the raw ozokerite in the separator 
it was transferred into the receiver where it was maintain- 
ed at atmospheric pressure by means of a’ throttling valve, © 
Thereby, © gas separated out from the raw ozokerite which 
became dissolved in it in the separator in a quantity. 
corresponding to the respective temperature and pressure ; 
this gas was removed into a gas container, The. 
characteristic of the ores which were subjected to such 
extraction are entered in Table 1, © The ore was charged 
in the column in the as-delivered state without additional 
breaking up or drying, it consisted cf a' mixture of | 
pulverised particles with bits of various dimensions | 
between 2 and 10 mm. The extraction of the: ozokerite. 
from the ores was effected by meansiof propane-propylene 
 Cara3/4 fractions, the composition of which. is entered in Table 2, 
which also contains so rOmmeyeon on the noma tions oF the 
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S0¥/24-58-11-53/42 
Extraction of Ozokerite from Ozcnerite Ores: plies of 
-Compressed Gases : 


experiments and . the. obtained. woanitel Tie. raw sacuette von 
extracted by means of compressed gases is characterised 

“py a light brown ‘colour and contains considerably. less , 

resin, than those extracted by means. of gasoline, 

There are 4 tables and 1 sevice reference. 


‘SUEMIDTED: May 28, 1958 


Card 4/4 
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“GULYAYEVA, L.A; ZHUZE, T.P.3 YUSEKEVICH, G.N.; KOVALEVA, Toh. 
Aner aaa) COTS 3, ; : 


Selubility of the metal-organic compounds cf oil and bitumens in 
compressed gases, Lit, 1 pol. iskop. no.4:185-188 9 Jl-Ag 165.0% 

ee : ead (MIRA 18:9) ° 
1. Institut geologii i razrabotki goryuchikh 1skopayemykhy Moskva. 
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TITLE: | Seca properties of the In,Te 5 Defeot- type seniconduc- 
a tor a 


i 


PERIODICAL: Fizika: vwerdogo tela, 1960, V Vol, 2, Hos aay ‘pp. 2858- 2011 


. TEXT; The authors. give a weport on the eeantea: ote ued by cee tian ches 
‘of the electrical properties (conductivityy thermo-emf, Hall. effect) of the. 
In,Tez semiconductor which has a high concentration | of: lattice vacancies ; 


“ (intrinsic" deects - cationic vacancies) and sause & disturbance of the. 
periodicity and a distortion ‘of the ‘potential rield. of. tho crystal. They | 

greatly sffect the motion and scattering of ‘carriers | ‘and phonons. The : hy 
authors chose In Te, because this defeot-type semiconductor lies. in the: 


2 3 

middle of the isoelectranic geriés Agl - CdTe - InSb -.a-Sn, whose electri.- aoe 

cal and thermal properties are known, and also because the structure | iof this Soo 

compound has already deen investigated and some indications a8 to the ar; ett 

rangement of cationic weaenes?? are eve thirdly, data on electrical eereen | 
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86439 


Electrical Proparties of the In, Te, Defect-type 3/18 
Semiconductor _ os 006 


‘and photoconductivity as well as optival. absorption are available, while.) - 
‘& ’ there are no data on galvanomagnetio, thermoelectrical and thermal prop 
ties. In,Te was synthesized from the elementary components in quartz): 
ampoules by fusion at 100750°C, As shown by A. I. 2as 
Sergeyeva, this compound exists in the a- and p-phases, 
stable above 550 C. Some properties of these two forms are. 


“4, Fig. 1 shows the temperature dependence of the electrica yi: 
of. stoichiometric a-In, Tez. In the range of +70 - +400 .C there is intrinsic 


conductivity; the inclination of the straight line logo = f(1/T) does not: 
change up. to melting temperature (667°C). Fig. 2 shows the: irreversible . - 
change in electrical conductivity by heating up to more than 460-500°C in’ 
-air (1) or by continuous evacuation (2). Fig. 3 shows the change in elec- 
 ¢eical conductivity in the B+ ¢ transition. The Hall effect was measured 
with direct current and in a constant magnetic field, using: a compensation - 
method. Fig. 4 shows tha Hall coefficient R within the range of intrinsic 
Conductivity as a function of temperature; the diagram algo contains ‘the : 
mobility as « function of temperature. Fig. 5 shows analogous diagrams |. 
for other specimens with different degrees of orientation. Also Fig« 6; 
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Blectrical Properties of the In,Te, nefeat-typé 8/181/60/002/011/026/o42, i. 
Semiconducter | BY Me" HE, bas Seine B006/B056 ban See, a oho 
shows o and R as temperature functions of stoichiometric In,Se, within’ : 
the range of intrinsic conductivity, the degree of orientation rising in © 
the sequence 3, 2, 1. Also the thermo-emf, « =.f(1/T),'-is a straight line: 
_ (Fig. 7). The numerical values obtained for the parameters, of high-purity. 
In,Se, are given in Table 2. The forbidden band width at 0 K was determined 


to be 1.12+0.05 ev. Further, the impurity conductivity was investigated. 

It could be shown that Bi impurities induce n-type, and iodine p-type, po eg 
conductivity, whereas other atoms (Mg, Cd, Cu, He, Sb, Sn, .2n, Si, and Ga) ae 
in quantities of 1 at% cause no impurity conductivity. Fig. 8 shows |: 


logo = f(1/f) for In, Se, with 1 at% Sb, Cu, Hg, and Sn (parallel straight a5: ae 
lines). Fig. 9 shows the temperature dependence of 6, Ry and u,, on n-type: as 


‘In,Ses, and Fig. 10 shows the same for p-type In,Sex. Furthermore, details. — 


of chemical binding are discussed (Scheme, Fig. 11). The refractive index,: 0 
n, (measured by M. I. Kornfel'd) was found to be 3.4+0.3 for A = 2.2. Hy. b 
and the dielectric constant, €& , was equal to 16. The results of these = - 
investigations are discussed in detail, especiaily with respect to mobility. 
Qn account of the carrier scattering cationic vacancies, the mobility... : 
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3 : 86439, aoe ee 
Electrical Properties of the In,Te, Defect-type s/181/60/002/01 1/026/042 Roe 
Semiconductor : 3006/3056 : PP a 


aati Yee SAE ad oe III,IV.  & Le eee : in 
“(like in other semiconductors of the group Ay. By: 334) 88° table) is Pan iray : 
smaller than in neighboring isoelectronio binary compounds of perfect: 


structure. The carrier mobility is constant within a wide temperature range 
. which is explained by the predominance of acattering by electrically - ; 
as neutral cationic vacancies. V. A. Petrusevich, I. 2. Fisher, V.-N. Bogomolov, 
, and A. F. Ioffe are mentioned. Ye. L. Shtrum! is thanked for chemical dis- 
cussions, and N. F. Shvartsenau for help in measurements. There are. , 7 
11 figures, 3 tables, and 27 references: 9 Soviet, 9 German, 4 US, 1 Dutch, 
and 3 Japanese. — : é 


ASSOCIATION: Institut poluprovodnikov AN SSSR Leningrad : iis 
: (Institute of Semiconductors of the AS USSR, Leningrad ) 


'. SUBMITTED: July 15, 1960 
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PURPOSE: ‘This book is intended for engineers and technologista — 
who have occasion to use semiconductor materials. _ ae eee 


COVERAGE: ‘The book is 17th in a series of 18 published ‘by Lenin- © 
graaskiy Dom nauchno-teknicheskoy propagandy (Leningrad House of: 
Scientific and Technical Propaganda ) and the Institut Poluprovod-. 
nikov AN SSSR (Semiconductor Institute, Academy of Sciences, USSR) 
under the general title, Poluprovodniki (Semiconductors). _ It is 
also the revised and supplemented second edition of an. issue en- 
titled Poluprovodniki 4 ikh tekhnicheskoye primenentye (Semicon- . 
ductors and Their Technical Application), This book deals with i 
the semiconductor properties of elements and gives basic data 
on their structural, electrical, thermoelectrical, galvanomag- 
netic, and o tical properties. No personalities are mentioned, 
ae are 104 references: 44 Soviet, 56 English, 1 Swedish and 
erman. Le 
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SUBJECT ussk / PHYSICS ————— CARD—1-/-2 PA - 1992. ---§§ 
* AUTHOR ZUZE,V.P., PIKUS,G.E., SOROKIN,O.V. oe 
TITLE — On the Problem of the Influence exercised by an Exterior Electro- 


: static Field on the Velocity of Surface Recombination in Germanium. 
“PERIODICAL urn. teohn.fis, 27, fasc.1, 23-29 (1957) 
-- -Isaued: -2 / 1957 eae 


Experimental method and results: The velocity of. surface recombination was z 
» Measured by the methods developed by 0.V.SOROXIN, gurn, techn. fis.26,11. (1956). 


On this occasion the effective a@iffusion lengths Ly were experimentally de- 
termined, and from the values found in this way the velocities of surface re- 
combination were computed. Investigations were carried out with reotangular 
‘plates made of monocrystalline n- and p-germanium. The upper boundary surface 
of the sample served for the mounting of metal probes: phosphorus bronze for 
n-germanium and tungsten for p-germanium. On the upper boundary surface of 
the sample a rectilinear stripe of ~ 0,005 cm width, which was vertical to the 
longitudinal axis of the sample, was illuminated. A mica plate which was coated 
with silver on one side and had a thickness of from 0,0022 - 0,0050 cm was 
pressed or pasted on to the lower boundary surface. An electric voltage of up 
to 6 kV was applied to this silver coating. The block scheme of the measuring 
device is shown in form of a drawing. : 
A diagram illustrates the typical ourve which is obtained on the screen of the 
. oscillograph by bringing aprobe into contact with the sample. When applying 
an exterior electric field to the sample the curve partly changed its shape, 
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gunn stecht.fis, 27,faac.1, 23-29 (1957) CARD 2/2 PA ~ 1992 


‘apparently because of various transition processes in the radiotechnical de~ 
vice. After less than 10 see the curve again assumed its previous shape 
which indicates that the velocity 8, of surface recombination on the lower 


- boundary surface is constant. This constance of 8, was observed in connection 


with all methods of working the surface. A furthes diagram shows: typical : 
vurves for A p = f(x), where. p is the Souseatration of the charge | Carriers 
* which are not in equilibrium. 
‘Gonolusions: At steadied conditions the velocity of the surface ‘reoombination 
‘of the current carriers in peeing does not change under the effect of an ; 
eter electrostatic field. This is true up to concentrations of a 


~ 10 er of the current carriers induced on the germanium surface. Con- ae 
ductivity. of the sample on this occasion remairg practically: unchanged. . The 
induced current carriers essentially fill the surface levels, their density a 


- ds considerably more than 10! > fom” - The outer levels play no: important part 
in surface recombination which takes place on the interior levels. In semi-. 
conductors there apparently are several interior levels at different heights. 
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“AUTHOR ZHUZE, VP. sPIKUS, G-¥e. ,SOROKIN, 0.V+ i  FInbn3/36 
SITLE The Determination of the Surface Recombination Rate by Means of a. 


Change of Semicanductors Reaistance in the “lagnetic Pield.. 
(Metod dgmeroniya skorosti poverkhnostnoy rekanbinatsii po .igmen- 
eniyu soprotirleniya poluprovodnika Vv magwitnou pole -Russain 
PERIODICAL | Zhurnal Tekh Fiz.,1957,Vol 27, Nx 6, pp 1167-1175 (U.S.S.R.). 


ABSTRACT A new method for the measurement of the velocity. of surfade re- 
combination is described. It ia based on the dependence of the 
resistance of a semiconductor sample in a magnetic field on the 
recombination velocity on ite surfaces. The results of experinen- —— 
tal chekings of this method are given. They agree well with theo- — 
- retical predictions; i.e. they fully prove the theoretical final 
conclusions mentioned in the work of one of the authors (G.Yeo 
Pikus, 1,1956,Vol 26,pages 22-50) with regard to the dependence 
of the seniconductor-resistance in the magnetic field on. the ve- 
locities of the surface-recombinations, the voltage and the fre- © 
quency of the electric field, as well as on the voltage of the 
nagnetic field. The method presented can be used for the investi- 
— &§ gation of the influence of an exterior electrostatic field and of 
, the outer medium on the velocity of surface recombination. At pre- 
sent such experiments are carried out und will be published la- 
ter an various works. a! 
(1 table, 6 illustrations and 3 Slavic references). 
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Bartnitekaya, T. 8. : i 


Thermomagnetic Phenomena: in Silver Telluride (ternonngnt torre = 
yavleniya v telluride serebra) ae 


Zhurnal tekhnicheskoy finiki, 1958, Ne 8, PP. 1646 ~. 1650 (ussr): 


This is a study of the Nerast-Bttinghaisen-effect, of | ‘the! 
thermo e.m.f., of the electric conductivity and of the ~ 


Hall-(Kholl) effect. in Ag, Te and AgTe in the temperature Anterval - 


of 120-600°K. The measuring methods are described in: reference ; 
5. The nature of the variations of the temperature dependence 
of oO and BR agrees with observations nade by Appel(Ref 8): i; 
Diagrams showing tha temperature dependence of the dinensionless:. : 
fields of the transverse and of. the longitudinal Nernst- : 
Ettinghausen effect q and i respectively, and the. temper- 


ature coefficient « of the thermo e. mf. are given. The © 
negative sign and the great absolute value of 7 at temper- 


atures below 200° K oan ve explained by the effect of. phonon 
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drag 47 0-2 This. indicates a considerable effect exerted — ae 
by the phonon drag upon the ‘Longitudinal Néernst-Ettinghausen » aa 
effect at low temperatures. In the range of 200-420 K) 
Gy 20 4, varies about as 7721) and hence also u ann 2yd.! Tt. 
is assumad that n = 0 that is to say that a carrier scattering ve 4 
on acoustic low-frequency oscillations corresponding to a. a 
covalent type of binding is prevalent. The relation uvTn?s9 
can be explained by a multiple phonon scattering of the ae ast 
carriers. Around 420°K the & y field decreases markedly 


and changes its sign. At-a.further temperature rise of up 
to 1 &490°K it first increases again, decreasing sub- . 
sequently and passing through a minimum at. Fr 550°K. The 
i jump-like variation of Uy occurs at a temperature near the 


phase transition temperature. The inversion of the sign in 
the longitudinal Nernst~Ettinghausen effect ‘in the point of 
phase transition undoubtedly indicates a change in the type 
of binding. The negative sign of G ., above 420°K indicates 


- Card 2/4 that a-Ag,Te is a seticoniutor with s prevailing ion binding 
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the Debye temperature of which is less than 420°K. ‘The... 

theory of Howarth-Sondheimer (Ref 15) was not convincingly = 2 
substantiated by experiments. ‘According to the opinion of — ~ 

the authors it is unsuited for the computation:of the ee” 
- parameters of semiconductors. The section of the thermo ewm.fe 

versus temperature curve shows a peculiar course in the range of J 

high temperature. a is positive at To 395°K, reaches a maximum . 
‘at 490°K (320uV/degree). At a further rise of temperature: — 

it decreases a little. This behaviour of a(f) can. be, explained | 

py the assumption of a superposition of the electron thermo e.m.f. 
by a relatively; great thermo e.m.f.' caused. by the mobile © 
silver ions(Ludwig-Soret-effect) at high temperatures. The - 
experimental results obtained from AgTe are given in. short. 
The electric conductivity and the Hall-(Kholl) corstant of © _ 
AgTe vary continuously, whereas R decreases with a rise of “5 
temperature above 250°K and 7 increases in the same temperature 


range. Contrary to evidence obtained by Appel R inversea it 
sign. The modification of the sign in the Hall-effeot at ia 
temperature rise suggests a transition into the range of: 
mixed conductivity. The repeated inveraion.of the sign (from. 


Card 3/4 minus to plus) at 455°K is apparently determined by: the Ludwig-— 
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Soret-effect asin Agyte. It is shown eat in Agte ee 


December Ty 1957. 


“f 


varies continuously in the whole temperature ran e@, asin 
negative everywhere, Below 200°K ‘the functions (t) and: ; 
a(T) substantiate an ‘influence of the phonon drag” upon! both 

effects. The, 3" governing the decrease of G, Teads as: cin 

Ag Te: «nw T°’, The results confirm the existence of a 
prevailing ion binding. ces, i 
ae rhich mes Soviets There are 2 figures ‘and 17 references, -_ 
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TITLE: Garrelation of Strength: ‘and ‘of Heat. dohductivity of Wane: 
sens Metallic Crystals (0 korrelatsii mezhdls tverdost 'yu 1 teploprevod- 
_ nost'yu nemetallicheskikh kristallov) © 


"PERIODICAL: Tburnal tekhnicheskoy finikt, 1958, Ne 8 pp. 4727 113 (von) 


- ABSTRAMT: ees This paper presents a Sonpard bow: of ine properties ‘of. ‘the: 

ee group of ternary : -semiconductor compounds with the general; 
formula ABX,, and with a: chalkopyrite:: ‘structure exhibiting © 
the properties of. such. non-metallic orystals. Such. crystals Ho oR 

ate produced by the elements: of the IV-B column of the. periodic | 

system and by the binary compounds of an AUIIgy type) which | 
echibit the same covalent binding and’ the same. Lattiod structure. | 
& comparison of the data bearing. on the strength and: the: heat. 
conductivity of these three groups shows that the micro- re: nae 
strengthgH and the heat ‘conductivity ‘of these substances. are 
caerelebed: in a definite way. « decreases as H. On the other 
hand, H shows 4 definite decrease with the increase of. the: 
interatomic distance. Such a corre: Lation between H and > fe 

Card 1/2 however, is also found in the halide | compounds of alkali aetelsy 
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Correlation of Strength and of the Heat Conductivity 
of Non-Metallic Crystals ee ia. eee ts Dh wae 
- although these compounds ‘exhibit a different ‘type of 
binding, mainly of an ionic kind, and. 


lattice (Nacl structure). The consider 


( y in accordante 
with the experiment. Since, however, this transition 4s alno- 
“accompanied by a reduction of the coefficient «of the quagi- 
@lestic binding, which determines H a definite correlation. 
between H and « must exist, There are 2 figures, 2 tables, . 
and 6 references, 5 of which are Soviet, Para He a 
ASSOCIATION: ‘Inytitut Poluprovodnikov AN SSSR Leningrad (Institute ‘of 
Scene Semiconductors, 4S USSR, Leningrad) ae Sie as 
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ZWNZE, Vee: 


AUTHORS? = _Zhuze, V. P., Sergeyeva, Ve Mes Shtrumy Ye. ty'j 9! | S7ce.3/52- Saks 
PTTLES New: Semiconducting Compounds (Novyye poluprovodnikovyye soyedinentya), i ve : 
PERIODICAL: Zhurnal. Tokhnicheskoy Finiki, 1958, Vol. 28, mt 2, pp, 233-236 (USSR). 


ABSTRACT? —In the investigation of binary semiconducting~compounds with the general |. 
gre es stoichiomtric formula ABX, the authors synthetically ‘produced h new com=. oF 


Pounds of the following composition: Dp aera he ; where A is either Cujor © | ae 


Ag, B - Fo and X either Se or Te, All four compounds, as was to be expec=: | 
ted, are nemiconductors. The analysis of the nature of the chemical line: - 
kage in these compounds indicates the possibility of a spS-hybrid‘zation 
(mixture «if valence states) of the electron-states in the erystal. From ~ 
the scheme given here is to be seen that the chemical linkage in compounds * |. 
of this type probably takes place by means of electrons being in the sta= 
te of sp?..hybridization. CuFeSe,, CuFeTe,, AgFeSe, and AgFeTe, were pro* 
duced by cirect melting of the components as well“as. from corresponding 
binary conpounds (which were previously produced by a direct synthesis - 
of the conponents), The radiographic analysis (performed by R. A, Zvinchuk © - 
in the Latoratory for Radiography in the Institute for Semiconductors ‘AS. 1 

USSR) proved that the Samples were monophase. The ‘cast samples of AgFeSe, 
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e closely examined. The ptiotographs were taken in the: ? a 
ease of eK, ~radiation, The roentgenograns ware indicated under the as* |” 


sumption of a tetragonal lattice-symnetry. The ‘great deviation ‘of the: 0) 
; c/awalues from the quantity {c/3.*2). ideal ‘for the chalcopyrite-structure - et 
ee a: well as the occurrence of indices.of the type h +k. + L = 2n +1 (fore : 
= -. pidden for the spacesgroup D354 = { hd) excludes the: possibility to ascrim 4. 
be to these compounds the typeof the chalcopyrite-structure (to which = 
the analogue of these compounds «= agreS, belongs) + The volume relation of Be 


Hees} 


and AgFetle, were mor 


and AgFeTe, (elementary cells) agrees with fe 


the relation of their molecular weights and the relation of the third pot: (° 
wer of the radii of Se®” and Te®-, This can only indicate 4 similarity © 03. 
of the whemical linkage and an exact agreement of the structures with the 
conceptions from the theory of the densest packing. “The ‘meiting tempera | ~ “ae 
tures Tip. the microstrength H in kg/mm®, the electric conductivity in’ 3) 
Shia P on » the Hall constant R in cm?/G and the thermo-electromotive 

force a in wV/%C with regard to Pb for all compounds were determinede 1 
For several compounds the activation~energy of the current~carriers: in eV ni 
was determined according to the. dependence of the Hall constant on tempe? ~ 
rature. It is shorn that the compounds (which were investigated here) 


’ 


the elerientary celis in AgFeSe, 
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Like those of tne Al/ZpY — type in the case ofa deviation of their com= 
position from the stoichiometry do not change the type of conductivity. oe. 
The ele:tric properties of the AgFeTe,—compound were-more closely investi=s 
“gated hure. In samples with a current-oarrier-concentration of the order {> 
of magnitude lo“cm™* the mobility of the electrons. is higher than 2000 
em®/y,s2c. The dilatometric analysis of AgFeTe, at lo-lSo°C shows an iso © - 
thermal jump of the volume which indicates the’occurrence of a first-ors ee 
der phase transition. The modification of the volume inthe. phase transi= 
tion. Tie modification of the volume in the phase transition is very high © = 
and amoants te 0,59°0/o. The activation-energy of the currentecarriers © 
also uniergoes gveat changes. at.the point of transition. Until the tran? 
sition=temperature a5 = 0,28 eV, ‘afterwards = 0,58 eV. At the author's 

- yequest P. V. Gul'ttyayev measured the course of temperature of the there. 

_ mak conductivity in the AgFeTeg- and AgFeSenesamples with large crystals. 
‘phe coefficient of thermal conductivity in both compounds at room tempe* 


rature approaches 0,007 cal/cm.degrea.sec. pon | ate 
There are 5 figures, 2 tables, and 9 references, 5.of which are Slavic. . ns 


ASSOCIATION: Institute for Semiconductors AS USSR. Leningrad (Institut poluprovoinikoy | 
AN SSSR. Leningrad). ke : pa le 
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PERIODICAL: ‘mati tekhnioheekoy fiziki, Vol aye 105 pp 2093-2108 (USSR) 


~~ ABSTRACT: ‘Ternary ‘compounds with the general formula AX, oryatallize dat 


a chalkopyrite structure. ‘They were: found: for the first: ‘time: 
synthetized by H. Hahn.(Khan) and coworkers in 1953, (Ref : Je 
“In ABX, compounds a ‘formation. of the ap?. hybrid atatea and. ithe - 


atein ene distribution of atoms corresponding | to: this type of =~ 
‘compound is according to the scheme. desoribing the formation ee 
of chemical. compounds - only possible in; such. casés, where in the... 
compound one of the .elements of: the third group :of. the Periodic pees 
system, or -iron,. represents the trivalent element. B. Antimony 

“and bismuth are incapableiof entering. such a’ compound. Funda - es 
mental facts, a description of the method, and of the: ‘synthesis ae 
are presented. Investigations carried out in the X-ray labora-. 
tory TPAR ue R. A. Zvinohuk showed that the pane of the 


Card 1/4. 
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groap of aipitty : compounds are fail of, monophase composition aa 


and 4 ouicuiyeses structure. The compounds: curites, AePSeyy 
and. AgTlTe, were for the first. time produced synthetically: ‘The: 
X-ray analysis showed. that a 


monophase nature. Cast samples ‘of ‘AgheSe, and AgFeTe, were. 


compounds are’ also. of 


examined more’ olosely ‘with the help of Fek radiation. The 


ately? compounds: CuSbSe,, CuBiSe,, Aesbse, AgsbTey 1 agbiSe,, 


and AgBiTe, also proved to be of a monophas.e . nature. : Without 


exception the compounds - investigated were found. to be: semis 
eor.ductors. In compounds with the: ‘elements of the V. group: the. 
chemical bond is very likely not realized by electrons in the | 
hyrid state sp, but by electrons, the state of, which. ‘gan: be. 
expressed by a pure p-function,. fn octahedron near-range- order’ ae 
of the atoms is cheracteristic of such a bond, as ‘the: p-bonds: oes 
lie in three directions orthogonal to ¢ach other. The crystal 5) 
structure of the compounds of the V. group confirms the fact 
Card 2/4 that the tetrahedron distribution of atoms distinctive of BP 
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Semiconductor Compounds With the General Formula ABK, | S0V/37~28-10-1/40 


vonés is not found in these compounds. With this group ‘only: . ae 
the octahedron distribution is realized. The compounds produced» 
synthetically are subject to the general rules which make if 
possible to separate substances with intrinaio semiconduction 
from such with a metallic conductivity. The decision between — 
these two alternatives is based upon the conception of the pos- 
sibility of the formation of covalent bonds. The al TTT VT com- = 
’ pounds satisfy the octet rule by Kossel .(Kossel') and. the rule 

by Mooser. (Mozer) and Pearson (Pirson) (Ref 19); Finally the 
participation of;the d-electrons of. the: iron ‘contained in the | 


alpl1T1y07 compsitids in. the formation of the chemical bond and 


in the semiconductivity is investigated. The absense of metallic 
conductivity gives rise to the assumption that the d-electrons | 
of she atoms of the transition metal are existing in discreet 
states in these compounds and that they form a completely oc- 
cupied d-zone. It may be assumed that the great distances be- 
treen the atoms of the transition metal in the crystal are - 
hindering the formation of an incompletely occupied zone. This 
Card 3/4 proslem will be the subject: of another paper, A. F., Ioffe, | 
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Semiconductor Compounds With the Goneret Formula MBX, 80V/5T- “fi 10-9/ “1/40 
‘Member, Academy of Selenoeag” USSR, showed. cong tarit iipesenk. an 
the work and discussed it with the’ authors. There are Ae 
figures, 7 tables, and 20 merenedneey 10 of which are’ Soviet. 


_ SUBMITTED: March 10, 1958 
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sR te kand.fiziko-matemat.nauk; GUSBNXOVA, Ye. I, “pibliograf: 
BUBNOVA, H.L.,; bibliograf; ARON, G.M., red. ind-va; ‘BOCHEVER, 
v. Tee tekhn. red. : 
EScientific works on geniconaanter electronic inatruments ; 
(detectors and transistors); bibliography 1945-1955} Nauchneia. 
literatura po poluprovodnikovyn elektronnym prihoram (detektory | 
4 tranzistory); bibliografiia ga Moskva, . Izd-vo. Akad. 
nauk: SSSE, 1959. 326 p. (Mga 12:8) 


1. Jimdentya nauk SSSR. al tae celauneeadnlears a Sat 
Sa nape (3{b1i ogrenhy-Blectronte instruments)} 


Be iaerepiy, Sc) 
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AUTHORS: - huze be Vi Poy Y. P., Pins G. Yes, Sorokin, o. ea 


2 REELS - - Application of the’ ‘Magnetostriction Effect “to. the 
Investigation of the Surface of_Se Semiconduotora_ ari 


: PERIONICAL: i Fizika tverdoge tela; 19595, Vo. MM Nr. 9; 


5 ~yastRActs ae re authors: used: the: mathod: ee ‘surface rhcomtination’ 


measurement by means of the resiytance change | of a semi- 
conductor in the magnetic field to investigate the: energy 
. surface structure of germanium. This investigation is re- 
. ported here in sll details. The method applied to measure = 
the surface recombination rate is new and: was: introduced! by » 
the authors themselves. A description thereof: is given in 
references 4 and 5. The aim of the investigation under. re- 
view was that of demonstrating the application of this method, 
with two samples of n- and p~germanium baing used for the pur- 
pore. Figure 1 shows the block diagram of the. used setup. The - 
method is based on the application of a formula describing 
the relation between the resistance change Aey of a thin: splane. ee 
sample in the aeeney?? a tela” H a the: ‘recombination rates 3 YY 


1. 
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= Ss iieation of the scaregetiatini Effect’ to the . ~ sor/tor- 1-9- s/h 
enyesy tention: of. the punrece af Semiconductors 


me an = 
; 2: 
. and on their ‘opposite ravens Dog/ty, = Ee i ae 
_where da. is the sample thickness, by. the voltage of. the main 


frequency yy, which is incident - upon the investigated part of 7 
the sample; RA - the resistivity without: magees te: field. A. aR 


n Vn (14d) (14¢0)pn- £ 


at ck. (n+p \(n+pb) 


where no and. ) ‘denote: ‘the. 
‘equilibrium concentrations of blectrond and holes, /, and a 


“+ given by A= : 


ae 
_ their drift mobility, 8 fn and | ‘a Hy their Hall mobility, ‘and. 


1 the length of the investigated att of ‘the sample. It ie ao 

now described how it is possible, by means of the instrument, 

to obtain direct: oscillograns reproducing. the Repancene’ of. 
.8,°8 ‘ 

the: quantity war on: the: applied field! Figures ae show 


ao ee ‘suoh oscillograms for. the two. ‘anoles sivestdgated; whose - : ere: 
Be Card 2/3 Character tayace are given. The. next section discusses the we fore 
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- Investigation of the Surtace of Semiconductors 


yee toverctien: of. measuring results in abeait the eaui at 
are given in the forn of diagrams, and the. numerical values | 
are given in two tables. The method described ‘is very ex= 
pedient for a quick and fairly accurate determination. of: the 
field-bound change of 8. A. V. Rzhanov, oe © :Arkhipova,. and 
V. No Bidulya. (Ref 12)}iapplied this method to: ‘investigate the 
modulation of s through an outer electric ‘field. Their ree | 
sult, however, did not fit those by the authors in two. 

points. This is discussed in the final’ part of the. haper: a nd 
There are'10. figures, 2 tables, and’ 15 references, 8 of. which 
are Soviet, 


"ASSOCIATION: ° . Institut paluprovounikor AN SSSR tentagria cnet state t 
——_—_Ssmizonduotors of the as USSRy napangrad) 


“SUBMITTED: ‘February 165: 1959 a tes a 
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~ “ yeport’ presented at the Intarnaticnal Conference on Sontcéntuator r Fayotes 
Prague, 29 Aug 2 Sep os - ee ee 


“Institute of Semiconductors, ‘Eeningrad — 
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AUTHORS: Devyatkova,, Yo, Des Zhute, V. Pej Golubkov, A. Voz Sorgeyeva, Ve Mop 
Smirnov, Ie Ae oa . : 7 inatereiln sina Tait Fe faces? histe We ots ; é : Jt ‘ wo 


“PITLE: The thermal conductivity of Sm, P, and their simple chalebgen compounds, 
a SOURCE: Fizika tverdogo tela, v. 6, no, -2, agdh, 430-438 i - ae 


| topic TAGS: thermal conductivity, samarium, praseodymium, chalcogen, érystal owen 
-; lattice conductivity, rare earth Mae eo 2 ae nee oe 


; ) ABSTRACT: This paps: stems from a lack of thermal~conductivity information ‘on —~ 
. Yare-earth compounds and their compounds that have been recently studied PN hah Ope 
_, . considerable detail for other propertios, The compounds studied (PrS, PrSe, Prte, °. | 
-2 7: and $mS) were synthisized from the constituent. elements by the mthow described | a 
";, in Rare Earth Reseach (p. 135, 223, Ed. by B. V. Kleber, N. Ye, 2961), and the - 
thermal conductivity’ was measured on the "At setup of Ye. D. Devyatkova, Ay Ve | 
Petrov, I. A, Smirny, and B. Ya. Moyahes (FIT, 2, 738, 1960). Heasurements on. 
-  Smy Pry and the indicated compounds were made in th 
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© The authors found thet a considerable part of the total thermal conductivity (up 
ee eran ne ; . . I wuctivity Cu {c ; a 
: ~ to 30-503) in these substances is. crystal-lattice: conducti vity. “The eee e ee 
~" dependence of this lattice conductivity may be explained by two sonttering§ = «i 
Z|. Processes: .phonons ‘xy phonons and phonons by electrons, Or 6. 
_ figures, 2 tables, and 5 formlas, : i ae 1g6 oy ass 6 - 


+ ASSOCIATION? | Institut poluprovodnikov AN SSSR, Leningrad (Institute of Semicon.” 
"ductors AN SSSR) ig Pelee oe etireias Geel neste iad ae 
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Fia. trer, tela 7 no.812430-2436 Ag 165. 0 (MORA 18:9) 


le Institut. poluprovodnikey AN SS3a, Leningrad, 
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ACC NR AP6OIBS37 =... SOURCE CODE: yo: eo oe = 
AUTHOR: Golubkov, Aa Vi ; Des mii Yee Dep Zhuze, V: Pej peretrere, Ve Moi Saino, 
ee aad ee 


Ie Ae 


on, Institute of Simlconductors AN S8SR d (Inet tat yoluprovodntioy J AN ay = 
“SSSR a 


al. 
| TITISs Thermal conductivity of Janthanun and its nonochalcogenttes 
SOURCE: Fizika tveriogo tela, v. 8, no. 6, 1966, 1761-1771 


TOPIC TAGS: lanthamm, lanthanum compound, thermal conduction, rare ‘earth arta, 
-erystal lattice, thermal emf, temperature depenaence, pbonon ac electron 
scattering 


| ABSTRACT: ‘This is ‘a continuation of earlier. sesearan by the authors: ae ve. 16: igo." 
eb 1964) on the thermal conductivity of rare-earth metals and ‘their! ‘ compounds,’ ‘ana is... 
‘|. devoted to a separation of the’ reeaty ¢ and ‘lattice: ‘components : ‘of the thermal con- : 
uctivity of La, Iau, GaSe, and las¥ The lanthanum monochalecgenites were syn- 
esized from the constitutent elements by a method described in detail inthe | 
Aiterature (Rare Esurlsh Research, 223. Ed. by E. V. Kleber, HY, 1961; A.V. Golubkov S 
et ale, Neorg. mat. 1. 2, T7, 1966) and were pressed into briquettes at high pressure aLag 
£pLiowed by annealin;. The measurement apparatus was described by the authors: eare 2]. 
_ | Yer (Prt v. 2, 738, 1960). ‘the theoretical expressions for the two therml- _ a 
onductavity ‘components are derived. Rhee an aerate of the axperieetelly measured 
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| thermal conductivity, resistivity, 
it is deduced that an appreciable. 
to the crystal lattine. The ten 


:The presently avail- 
“The authors thank A. I. 
‘Muzhdaba and Ye. ¥. ~~ 
and on the concentration, — 
ity of the materials measured 
and 5 tables, 7 Oks og 
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